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物と考えられる 3 つのピークが確認された（図 3）．
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Enzymatic Synthesis of Novel Branched Oligosaccharides with Cellobiosyl Unit 
and Probiotic Effect of the Products for Enterobacterial Flora
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To improve of competitive exclusion (CE) agent, which made from gastrointestinal contents of specific pathogen free chicken 
and is prophylactic used with Salmonella infection of chick, we estimated the efficacy of a novel oligosaccharide with cellobiosyl 
unit used CE agent as a model enterobacterial flora. A novel oligosaccharide was made by an enzymatic transglycosylation 
reaction, and three transfer products were fractioned by preparative high performance liquid chromatography. Cellobiosyl unit
signals were detected in the products by mass and nuclear magnetic resonance spectrum. The mixture of three transfer 
products was added a culture with enterobacterial flora to be final concentration of 1% (v/v), reaction mixture was fractioned 
periodically, and bacterial flora of the culture was analyzed by denaturing gradient gel electrophoresis (DGGE) using PCR 
amplicon of partial 16S rRNA gene. In the culture added cellobiose transfer products, intensities of two bands corresponding 
Lactobacillus and Enterococcus spp. were increased more than control. In the culture added to panose or both cellobiose and 
panose, intensity of the band corresponding Enterococcus spp. was increased. The addition of oligosaccharides with cellobiosyl 
unit to CE agent would contribution to improve the efficiency of the agent via changing of lactic acid bacteria number.
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